Concentration and time effects of dextran exposure on endothelial cell viability, attachment, and inflammatory marker expression in vitro.
Dextran is commonly used to alter growth medium rheological properties for in vitro flow experiments in order to match physiological parameters. Despite its acceptance in literature, few studies have examined dextran effects on cells. In this study, we investigated changes in endothelial cell function due to dextran, under static and flow conditions, in a concentration and time-dependent manner. Dextran increased endothelial cell viability, decreased their ability to attach to culture plates and decreased leukocyte adhesion to endothelial cells. Under static conditions, dextran increased protein and mRNA expression of intercellular adhesion molecule 1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1) in a concentration and time-dependent manner and caused the nuclear translocation of NF-kappaB. Steady laminar wall shear stress modulated the effects of dextran on ICAM-1, VCAM-1, and NF-kappaB expression in straight/tubular in vitro models. When the expression was normalized to their respective time matched static dextran control, it did not affect the ability to detect changes caused by shear on the mRNA expression of ICAM-1 and VCAM-1. This study demonstrates that dextran can alter endothelial cell function and therefore, caution is advised and time matched dextran controls are necessary when using dextran for dynamic cell studies.